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(54) EXHAUST GAS EMISSION CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To apply a plasma discharge to the whole faces of a 
discharge electrode and an earth electrode, and prevent the 
peeling of dielectric substances. 

CONSTITUTION: The exhaust emission control device is 
provided with a discharge electrode unit 56, an earth electrode 
unit 58 arranged to face the discharge electrode unit 56, a 
spacer arranged between the discharge electrode unit 56 and 
earth electrode unit 58 and forming a discharge gas, and a 
power source connecting the discharge electrode unit 56 and 
earth electrode unit 58. The discharge electrode unit 56 and 
earth electrode unit 58 are provided with a pair of plate-like 
dielectric substances 25, 26 and conducting layers formed on 
opposite faces of the dielectric substances 25. 26 respectively. 
Since the electrodes can be unified in thickness, the discharge 
gas is unified, and the dispersion of the electric resistance of 
the discharge gap is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A discharge electrode unit and the grounding-electrode unit which was made to counter with this 
discharge electrode unit, and was arranged, While having the power source which connects the spacer which 
is arranged between said discharge electrode units and grounding-electrode units, and forms a discharging 
gap, and said discharge electrode unit and grounding-electrode unit Each of said discharge electrode units 
and grounding-electrode units is an emission-gas-purification processor characterized by having the 
conductive layer formed in either of the fields in the tabular dielectric of a pair, and the tabular dielectric of 
this pair which counter mutually. 

[Claim 2] Said conductive layer is an emission-gas-purification processor according to claim 1 formed of 
sputtering. 

[Claim 3] Said conductive layer is an emission-gas-purification processor according to claim 1 formed by 
printing a conductive ingredient. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an emission-gas-purification processor, 
[0002] 

[Description of the Prior Art] In order to remove NOX (nitrogen oxides) out of an intemal combustion 
engine's exhaust gas conventionally, the emission-gas-purification processor by the exhaust gas 
denitrogenizing method is offered. It sets to the emission-gas-purification processor by this exhaust gas 
denitrogenizing method, and is NOX in exhaust gas. A catalyst decomposes and it is made harmless 
nitrogen and oxygen. 

[0003] However, it not only drives for a short time, but it changes the amount of exhaust gas, and a 
presentation sharply with acceleration of a car, moderation, etc. intermittently [ an intemal combustion 
engine ]. Therefore, if an emission-gas-purification processor is designed according to the amount of 
exhaust gas in case an intemal combustion engine's load becomes the largest, an emission-gas-purification 
processor will be enlarged. Then, the emission-gas-purification processor using plasma discharge is offered. 
In this case, the high voltage is impressed to the discharge tube which has a discharge electrode and a 
grounding electrode, discharging space is formed in the discharge tube, exhaust gas is supplied to this 
discharging space, NOX in exhaust gas, a hydrocarbon, etc. are disassembled, and it is made to make it 
harmless nitrogen and oxygen. 

[0004] By the way, when plasma discharge decomposes NOx, a hydrocarbon, etc., the insulation of a 
discharge electrode and a grounding electrode will fall with the water contained in exhaust gas. Then, he is 
trying to raise insulation by closing on both sides of a metal plate between the dielectrics of a pair. Drawing 
2 is the sectional view of the conventional emission-gas-purification processor. 

[0005] In drawing, 12 is plasma treatment equipment as an emission-gas-purification processor. In this 
plasma treatment equipment 12, keep spacing, and a discharge electrode 23 and a grounding electrode 24 
make it counter mutually, are arranged, and are connected to AC power supply 30. And while discharging 
space is formed of this AC power supply 30 between a discharge electrode 23 and a grounding electrode 24 
and the plasma is generated, exhaust gas is supplied to said discharging space. 
[0006] Said discharge electrode 23 has a plate-like configuration, and is inserted with the plate-like 
dielectrics 25 and 26 arranged in both sides. And in order to seal between said discharge electrode 23 and 
dielectrics 25 and 26, a binder 3 1 is arranged between a discharge electrode 23 and dielectrics 25 and 26, 
and is arranged in the periphery of a discharge electrode 23 and dielectrics 25 and 26 by the list, and the 
closure of the discharge electrode 23 is carried out. In addition, a thing reticulated as this discharge electrode 
23 can be used. 

[0007] Moreover, a grounding electrode 24 also has a plate-like configuration, and it faces across it with the 
plate-like dielectrics 25 and 26 similarly arranged in both sides. And in order to seal between said grounding 
electrode 24 and dielectrics 25 and 26, a binder 31 is arranged between a grounding electrode 24 and 
dielectrics 25 and 26, and is arranged in the periphery of a grounding electrode 24 and dielectrics 25 and 26 
by the list, and the closure of the grounding electrode 24 is carried out. In addition, a thing reticulated as this 
grounding electrode 24 can be used. 

[0008] By the way, the electrode of said discharge electrode 23 and grounding-electrode 24 grade is formed 
with a metal, and, on the other hand, said dielectrics 25 and 26 are formed with the ceramics. Moreover, said 
binder 3 1 is formed with the ceramics, glass, etc. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in said conventional emission-gas-purification 
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processor, in the case of what formed the discharge electrode 23 and the grounding electrode 24 with the 
metal plate, the positioning accuracy of a discharge electrode 23 and a grounding electrode 24 will fall, and 
the parallelism of a discharge electrode 23 and a grounding electrode 24 will become low. Drawing 3 is 
drawing showing the discharge condition in the conventional emission-gas-purification processor. 
[0010] As for a grounding electrode, and 25 and 26, for 23, in drawing, a discharge electrode and 24 are [ a 
dielectric and 31 ] binders. In this case, the positioning accuracy of a discharge electrode 23 is low, and the 
parallelism of a discharge electrode 23 and a grounding electrode 24 is low. Consequently, since dispersion 
arises in the electric resistetnce of the discharging gap formed between a discharge electrode 23 and a 
grounding electrode 24, for example, plasma discharge concentrates on Point A, exhaust gas cannot fully be 
processed. 

[001 1] Moreover, if plasma discharge concentrates on Point A, in the circumference of the point A in 
dielectrics 25 and 26, heat will occur locally, and dielectrics 25 and 26 will become easy to exfoliate (** to 
vomit). Consequently, water will invade between a discharge electrode 23 and dielectrics 25 and 26 and 
between a grounding electrode 24 and dielectrics 25 and 26, and insulation will be reduced. 
[0012] Moreover, if dispersion is in the electric resistance of said discharging gap, plasma discharge will not 
be performed on the whole surface of a discharge electrode 23 and a grounding electrode 24, but it will 
concentrate on a part. On the other hand, although the discharge electrode 23 and the grounding electrode 24 
were formed at the wire gauze, plasma discharge will also concentrate a case on a part. Drawing 4 is 
drawing showing the discharge condition in other conventional emission-gas-purification processors. 
[0013] As for a grounding electrode, and 25 and 26, for 23, in drawing, a discharge electrode and 24 are [ a 
dielectric and 3 1 ] binders. In this case, although plasma discharge can be performed in a discharge 
electrode 23 and the whole grounding electrode 24 while being able to enlarge reinforcement of electric 
field since the discharge electrode 23 and the grounding electrode 24 are formed at the wire gauze, plasma 
discharge will concentrate on the intersection part B of a wire gauze. Therefore, exhaust gas cannot fiiUy be 
processed. 

[0014] Moreover, since the discharge electrode 23 and the grounding electrode 24 are formed at the wire 
gauze, they have the three-dimensional structure and its thermal expansion in the thickness direction is 
large. Therefore, it is cracked to a binder 3 1 by the differential thermal expansion of a wire gauze and a 
binder 31, and dielectrics 25 and 26 become easy to exfoliate. Furthermore, the moisture in exhaust gas will 
invade through a check, and insulation will be reduced. 

[0015] This invention can solve the trouble of said conventional emission-gas-purification processor, can 
perform plasma discharge on the whole surface of a discharge electrode and a grounding electrode, and aims 
at offering the emission-gas-purification processor which can prevent that a dielectric exfoliates. 
[0016] 

[Means for Solving the Problem] Therefore, in the emission-gas-purification processor of this invention, it is 
arranged between a discharge electrode unit, the grounding-electrode unit which was made to counter with 
this discharge electrode unit, and was arranged, and said discharge electrode unit and grounding-electrode 
unit, and has the power source which connects the spacer which forms a discharging gap, and said discharge 
electrode unit and grounding-electrode unit. 

[0017] And each of said discharge electrode units and grounding-electrode units is equipped with the 
conductive layer formed in either of the fields in the tabular dielectric of a pair, and the tabular dielectric of 
this pair which counter mutually. In other emission-gas-purification processors of this invention, said 
conductive layer is formed of sputtering. 

[0018] In the emission-gas-purification processor of fiirther others of this invention, said conductive layer is 

formed by printing a conductive ingredient. 

[0019] 

[Function and Effect(s) of the Invention] According to this invention, as mentioned above, it is arranged 
between the groimding-electrode unit which was made to counter with a discharge electrode unit and this 
discharge electrode unit in an emission-gas-purification processor, and was arranged, and said discharge 
electrode unit and grounding-electrode unit, and has the power source which connects the spacer which 
forms a discharging gap, and said discharge electrode unit and grounding-electrode unit. 
[0020] And each of said discharge electrode units and grounding-electrode units is equipped with the 
conductive layer formed in either of the fields in the tabular dielectric of a pair, and the tabular dielectric of 
this pair which counter mutually. In this case, since an electrode can be made thin, an emission-gas- 
purification processor can be miniaturized. Moreover, since thickness of an electrode can be made into 
homogeneity, while a discharging gap becomes homogeneity, dispersion is lost to the electric resistance of a 
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discharging gap, and plasma discharge comes to be performed on the whole surface of an electrode. 
Consequently, the throughput of exhaust gas can be increased. Furthermore, positioning accuracy of an 
electrode can be made high. 

[0021] In other emission-gas-purification processors of this invention, said conductive layer is formed of 
sputtering. In this case, since an electrode can be made thin, an emission-gas-purification processor can be 
miniaturized. Moreover, since thickness of an electrode can be made into homogeneity, while a discharging 
gap becomes homogeneity, dispersion is lost to the electric resistance of a discharging gap, and plasma 
discharge comes to be performed on the whole surface of an electrode. Consequently, the throughput of 
exhaust gas can be increased. Furthermore, positioning accuracy of an electrode can be made high. 
[0022] Moreover, since an electrode can be made into 2-dimensional structure, thermal expansion in the 
thickness direction can be made small. Therefore, it can prevent that the binder around an electrode is 
destroyed by the differential thermal expansion. In the emission-gas-purification processor of further others 
of this invention, said conductive layer is formed by printing a conductive ingredient. 
[0023] In this case, since an electrode can be made thin, an emission-gas-purification processor can be 
miniaturized. Moreover, since thickness of an electrode can be made into homogeneity, while a discharging 
gap becomes homogeneity, dispersion is lost to the electric resistance of a discharging gap, and plasma 
discharge comes to be performed on the whole surface of an electrode. Consequently, the throughput of 
exhaust gas can be increased. Furthermore, positioning accuracy of an electrode can be made high, 
[0024] Moreover, since an electrode can be made into 2-dimensional structure, thermal expansion in the 
thickness direction can be made small. Therefore, it can prevent that the binder around an electrode is 
destroyed by the differential thermal expansion. 
[0025] 

[Example] Hereafter, it explains to a detail, referring to a drawing about the example of this invention. 
Drawing 1 is the sectional view of the emission-gas-purification processor in the example of this invention. 
In drawing, 52 is plasma treatment equipment as an emission-gas-purification processor. In this plasma 
treatment equipment 52, keep spacing, and a discharge electrode 36 and a grounding electrode 37 make it 
counter mutually, are arranged, and are connected to AC power supply 30. And while discharging space is 
formed of this AC power supply 30 between a discharge electrode 36 and a grounding electrode 37 and the 
plasma is generated, exhaust gas is supplied to said discharging space. 

[0026] If the exhaust gas generated in the engine which is not illustrated is supplied to plasma treatment 
equipment 52, it will contact the plasma electron generated by plasma discharge, and will cause a chemical 
reaction. (And NOX in exhaust gas (for example, NOX) It is decomposed as following reaction formula 
2NOX ->2 NO+022 NO+N2 ->N 2+202 shows, and N02 which is a principal component, and (nitrogen 
dioxide) NO (nitrogen monoxide) are set to N2 and (nitrogen) 02 (oxygen).) 

[0027] In addition, the plasma is the ionized gas by which an excited molecule, an excited atom, a free 
radical, ion, a neutral particle, etc. were made to be intermingled, when the hi^ energy electron accelerated 
by external electric field collides with a molecule. Since the inclination for a positive charge consistency and 
a negative charge consistency to become equal mutually is in this ionized gas, positive charge and negative 
charge deny, are in the plasma, and electrical neutrality is maintained as a whole. 

[0028] And NOX which passed without being removed in said plasma treatment equipments 52, such as a 
hydrocarbon, CO (carbon monoxide), etc. which passed said plasma treatment equipment 52, is supplied to 
the three-way catalytic converter which is not illustrated, and in this three-way catalytic converter, a 
hydrocarbon, CO, etc. oxidize by oxygen (oxidation catalyst operation), and it is set to harmless C02 
(carbon dioxide). Moreover, NOX It is decomposed by the hydrocarbon in exhaust gas, CO, H2, etc. 
(hydrogen), and is N2. And 02 It becomes (reduction catalyst operation), 

[0029] By the way, said discharge electrode 36 is covered by one fi-ont face of the plate-like dielectrics 25 
and 26 of the pair which was made to counter mutually and was arranged, and is formed as a conductive 
layer. A discharge electrode 36 is formed in the dielectric [ of the dielectric 26 arranged in the grounding- 
electrode 37 side ] 25, and field side which counters in this example. And in order to seal between said 
discharge electrodes 36 and dielectrics 25, while a discharge electrode 36 and a dielectric 25, a binder 31 is 
arranged in the periphery of a discharge electrode 36 and dielectrics 25 and 26, and the closure of the 
discharge electrode 36 is carried out. Thus, the discharge electrode unit 56 which consists of a discharge 
electrode 36, dielectrics 25 and 26, and a binder 31 is formed. 

[0030] Moreover, a grounding electrode 37 is also covered by one fi-ont face of the plate-like dielectrics 25 
and 26 of the pair which was made to counter mutually similarly and was arranged, and is formed as a 
conductive layer. A grounding electrode 37 is formed in the dielectric [ of the dielectric 25 arranged in the 
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discharge electrode 36 side ] 26, and field side which counters in this example. And in order to seal between 
said grounding electrodes 37 and dielectrics 26, while a discharge electrode 36 and a dielectric 26, a binder 
31 is arranged in the periphery of a grounding electrode 37 and dielectrics 25 and 26, and the closure of the 
grounding electrode 37 is carried out. Thus, the grounding-electrode unit 58 which consists of a grounding 
electrode 37, dielectrics 25 and 26, and a binder 31 is formed. 

[0031] By the way, said discharge electrode 36 and grovinding electrode 37 are formed by applying a 
conductive paint to the front face of dielectrics 25 and 26. Moreover, a conductive paint is applied, and also 
it can print using a printing technique or techniques, such as thermal spraying, sputtering, and electroless 
deposition, can also be used. And as said binder 31, a glass paste is used so that it may not deteriorate under 
an elevated temperature. 

[0032] Thus, since a discharge electrode 36 and a grounding electrode 37 are formed as a conductive layer 
of covering, thickness becomes 50 [mum] extent. Therefore, plasma treatment equipment 52 can be 
miniaturized. Furthermore, positioning accuracy of a discharge electrode 36 and a grounding electrode 37 
can be made high. Moreover, since thickness of a discharge electrode 36 and a grounding electrode 37 can 
be made into homogeneity, while the discharging gap between a discharge electrode 36 and a grounding 
electrode 37 becomes homogeneity, dispersion is lost to the electric resistance of a discharging gap, and 
plasma discharge comes to be performed on the whole surface of a discharge electrode 36 and a grounding 
electrode 37. Consequently, the throughput of exhaust gas can be increased. 

[0033] And since a discharge electrode 36 and a grounding electrode 37 can be made into 2-dimensional 
structure compared with what uses a wire gauze, thermal expansion in the thickness direction can be made 
small. Therefore, it can prevent that a binder 31 is destroyed by the differential thermal expansion. Drawing 
5 is drawing showing the layered product structure in the example of this invention. 
[0034] For AC power supply and 36, as for plasma treatment equipment and 56, in drawing, a discharge 
electrode and 52 are [ 25 and 26 / a dielectric and 30 / a discharge electrode unit and 58 ] grounding- 
electrode units. In this case, plasma treatment equipment 52 consists of the four discharge electrode unit 56 
and the three grounding-electrodes unit 58, and the discharge electrode unit 56 and the grounding-electrode 
unit 58 are arranged by tums. And between the discharge electrode unit 56 and the grounding-electrode unit 
58, in order to form discharging space, the spacers 53 and 54 of the pair which consists of a dielectric are 
arranged. Thus, the formed layered product structure is calcinated after that, and each discharge electrode 36 
and a groimding electrode 37 ( drawing 1 ) are connected to said AC power supply 30. 

[Translation done.] 
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[Drawing 5] 
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(54) EXHAUST GAS EMISSION CONTROL DEVICE 
(57)Abstract: 

PURPOSE: To apply a plasma discharge to the whole 
faces of a discharge electrode and an earth electrode, 
and prevent the peeling of dielectric substances. 
CONSTITUTION: The exhaust emission control device is 
provided with a discharge electrode unit 56, an earth 
electrode unit 58 arranged to face the discharge 
electrode unit 56, a spacer arranged between the 
discharge electrode unit 56 and earth electrode unit 58 
and forming a discharge gas, and a power source 
connecting the discharge electrode unit 56 and earth 
electrode unit 58. The discharge electrode unit 56 and 
earth electrode unit 58 are provided with a pair of plate- 
like dielectric substances 25, 26 and conducting layers 
formed on opposite faces of the dielectric substances 
25, 26 respectively. Since the electrodes can be unified 
in thickness, the discharge gas is unified, and the 
dispersion of the electric resistance of the discharge gap 
is prevented. 
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ffi, 2 5, 2 6^i^S#:, 3 1tiS§$*TfeSo Z.(r>^ 

ftma[2 3offi®*36ms;&^i£<. i*«S2 3i:a 

ififfi2 4t<05FffSd^ffi<35:oTVi'5. -^<Z)il8*. »« 

[0 0 11] ^fc. j^A\z:/^X'^&mi)m^'r^t. 

40 mm^l.. ^m#:2 5> 2 67&«§iJ^ OK 0) L-^f 
2 6^:^7)ra]&;y^S^affi2 4i:Kffi«:2 5. 2 6 iKDHJC 

[0 0 12] ^ft. t^uwLm^^v^omm&mzM^ 

Z>^f)t$>^t. tkmm2 3&Z/a«&ffi2 4(^)±®lc:feVi 

45:ffffi2 3Rt;^«feffi2 4^^J^j;:J:oTmUfc 
5Z? S^-THTfeS. 
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3 

[0 0 13] igi;:*5ViT, 2 3tt»«ffi, 2 4\tmm 

[0 0 14] Sf|ffi2 3Rr/f«»S2 4tt^ffl(C 

3 1 t©fBngK^K*oTg5©tf 3 1 \zv^mi\Os m 

[0 0 16] 
•5. 

[0 0 17] WEa«ffi:i-=<ybRtXaffiffi3. 

ft:ffl3agBc:teviTtt, wi^mmiaaxn'y^>j>!/\iz 

[0 0 18] *fS?g©3Hcffi©St3tfX#fl:j!aa^BfC* 
[0 0 19] 

[fP«RtX«ig©3»«l *«WCJ:n«, Mia® J: 3 

~yht. *aiaifc«ffi3.:=yhtatf!ffi3.=5/ht©TO 

icEffi:$n, iS!m=¥r-;':/sje^s-r5x-^— y-t, stria 

[0 0 2 0] -tbr, S9f3amffia.::iy hRtXSflfiSo. 

stt©Km«i:»;::feJt«>st>ic*fiBj-r-5s©v»-rn*i-:& 



(3) #BB¥8-49 5 2 5 

4 

^>ct*tT€?-2>. iiffi©jP$^J^-ict-s;it7!)t 

^ v-y ^'©eafiSiCtf < D . flffi©^S 

{;:feViT:/9Xvft«*tfTt>n^J;'5Jc;^5. ^©M 

mm(o&mmtbmm^M<-r^ z. Li^x^^. 
[0 0 2 1] :i?.w^<m<!iis^ii7.mc9mmm.\zisi\-ix 
«. m^mnM\$.7.nvi'^)yif\z^^xm^-^ti^. 

■^^^—\z-t^z.t.iflx^^<r>x. tSLm.^^yzfifi*^— 
\zts.^iiii^\z. tim.^'<rv':f<r>m,%ts.mz\ii^'z>^ifi 
ft<i3iX). Sffi©^ffit*v»T:/9X-7i5[«*JfTton* 
^"^izfi^. ^©ie«. Sf:*fx©i2iSfiS:iiJn-rsc:i: 
jitT^S. Sffi©(!5[SftJ&!f&ff*S5<-rsct 

[0 0 2 2] sfc. nm^-A7mmzt^^iii)^x^ 

a? «*«»ttsn.6©*l&±-r«:::tift«Tr«s. *5Si^©ie 
Kffi©sp*x#^b«ia^Bic::ev>T«. saia««Btt* 
m^mn^'mm-r^:it.\zi:-3xmm^ri^. 

[0 0 2 3] C©«'&, «ffi*»<-r-5Ci:**-C««® 

effi©jP3Sj%— ic-rsc:t*<T?#*©T» nm^ 

fc«6':3^**;5:<;&:0. •ga©^Mfc*3ViTy7X-7& 
S*SfTt3nsj;5»r;^.5. -E-©iK«. Sfj!fX©«!ia«* 

30 m<-r^Z.ti)iX^ho 

[0 0 2 4] «ai&z:j>:7C«liSt-r-5Jii:d<T?# 
5©T, j?$:;^rp»c*ttsiRlie3S?&/jN^f<-r5i:i:**T? 

[0 0 2 5] 

fs-iii^mmiztstm-r^. mi\t:$i^m<ommmz^i-f^ 
mfi:^n^itmmmm<owimmx$>^. hc^sv^t, 52 
\i»isx»itmm^mtvxn-f'^X'^9&m&mx» 

40 fe:7'5XT5!ia^B5 2tr*V5T, »mffi3 6 tSi 

Simmm3o\zmm-&n^. -tur, eGessmisaot 

[0 0 2 6] 05%b;iViX>5>>{C*^5T^^S-l±^n 
X-^am tc J: ± S -& & tifc X-7 t 
50 NOi ©ijS^J-Tfe-SNOi (nK^bSsfl) Sl^NO 
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(4) 

5 

2NOi — 2N0 + 0. 
2NO+Nj +2O2 

31) 

[0 0 2 7] i^:fe, y^Xv(±^1.aEmiSt|Cj;t>TiD3i$ 

©isis^, anus, -i^y. *tt)e^^*«}i«E 

iEOSffif^«iAomi«f?Sffit*«SV»C^b<;fe5 5t 10 

[0 0 2 8] -^-UT, Mie::/"7XTj!aa^B5 2sa-ia 

L-fc^^bzksSi. CO (-K^b^lil) ^. 28Sit;:mi2:/^X 

1^^, i^lt. NOi ifi^f37.*¥a>mciilim. CO, H» 20 
[0 0 2 9] iH^Tf, 89Eft«fii3 6tt. St»fcS*[^ 

■&-^xmwt^mt—now-Wik(Dmm.Vf 2 5 > 26®- 

«^f:2 6®KS#:2 5 tMlRjf SffiflJfCj^fSSn-S. 

UT, gaiHttftffis 6 t8im#:2 5 torasssr^fc 

3 6 Rt^iimft: 2 5,26 ©^igfCSS^ 3 1 *«B3^S 50 

3 6. mmi^ 2 5, 2 6 Rzfmmtt 3 1 a-^i^^mmm 
any h 5 6 ns. 

[0 0 3 0] S«6ffi3 7 fe, |^«(CSVitjl^[S|S 

•B-Tie^^tlfc— ?*<D¥««C!>Sim«:2 5, 2 6<D-;5 

icfeViT^affis 7«, 45:mffi3 6ffl!|{cBaS:^Fn:fcSim 
flc2 5 ©Bimfr 2 6 i:»l^-r-5®fi!lCje*KStl5. -tU 
fflr?B»*lfii3 7 tSfm#:2 6 

7 Rzft^m» 2 5.2 6 (ommzmm^ 3 1 ifimst^ 

3 7. eim<|:2 5. 2 6Rxsm^^a3 lA^e^SgS^ffi 

[0 0 3 1] tw^-c. taia&sffis estxasfiss 7 

^ll1i£]S(<&fi|€{|:2 5, 2 6C!>^S(z£^-r-6r 



!^IB¥8-4 9 5 2 5 
[0 0 3 2] ZL<Diio\Z. WLfm3 6&yJfe«&8i3 7tt 

2<£/M!'fk;-r-5c:i:j!i*-r#-5, ^Sfr. iimffiSBB:?/ 
S^ffiS 7CD{!l:SftJ6i^SSiiS<-rsIli:*s-X?#2>. * 

!t, ttfiffi 3 6 iBctsmim 3 7 ow^^ sj^-ic-rs c: t 

•fr y 1 1 C&«=^^ r v zfnmM.mv.z 

t*3ViT:/7X-7fi:a*tfTfcn5>J;3lr;^S. -€-®|S 
[0 0 3 3] ^-l/T. &iHSfleffl-r«)"&©tJt'<T, ift 

s©T?, m-^:f5mzii»:hmmwtt:'h^<-r^z.t.ifix 

Sn-5©SB&±-r.5Jlt*»-|7€5. H5tt*:5!M©SllS 

[0 0 3 4] 0t*3ViT, 2 5. 2 6 ttK^ft:, 3 Ott 
S^SKSill, 3 6»jS[«S. 5 2»:/7XV^31^S. 5 

6 »a[mffirL- h. 5 8 \t.mi&m=L=.v h-c*«.. 
©^i-&, ::/'7Xvjas^e5 2«4<@©a^Si3.r:.;; h 
5 6m^3moiW&U3.=.y h 5 8d^&jE£D. 

h 5 6 iim^m::^~v h 5 8 t^^rgStcffi^sn 

5. -e-L'T. WLmm:i=.v h s e h 5 8 

J#©X'^— 1J-5 3. 5 4*iiBIS:$n-5. CLroJc^tcUT 
M 3 0 3 6 StXPrnm 3 7 (01) ;dt%i^$ 

n-5. 

[l3S©ffl^;S:I«Hj] 

[0 1 ] ^^^ommm\z^m>WFi37.mtimm.wo 

[02] «e*©P:«fX}t^b5!iSSg©»fWB|-C*S. 
[H3] aE3fc©ilt^xmt:5!13S^et*3tt«a««S8£ 

[04] fie3fe©ffi©S^*xjM:«iaStt»c*3W«.»S« 

[EI 5] *»l?©SIJt«iJC*lt-5fflS#*liS*^-r0Tf 

[?3^©Bi?^] 

2 5. 2 6 e$Q^ 

3 0 

3 1 mmu 

3 6 

3 7 

5 3, 54 X'^-- 9- 

5 6 SaS^-riy H 

5 8 ft»ffi3.=:<y h 
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(5) 



!SfPB¥8-4 9 5 2 5 
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(6) 



«pHJF8-4 9 5 2 
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